,g,                   ABSTRACT DYNAMICS.
500     As of immense importance, in the theory not .only of gravitation but of electricity, of magnetism, of fluid motion, of the conduction of heat, etc., we give here an investigation of the most important properties of the Potential
501     This function was introduced for gravitation- by Laplace, but the name v/as first given to it by Green, who may almost be said to have created the theory, as we now have it    Green's work was neglected till 1846, and before that time inost of its' important theorems had been re-discovered by Gausss Chasles, Sturm, and Thomson.
In § 245, the fotential energy of a conservative system in any configuration was denned. When the forces concerned are forces acting, either really or apparently, at a distance,- as attraction, of ^gravitation, or attractions or repulsions of electric or magnetic origin, it is in general most -convenient to choose, for the zero configuration, infinite distance between the bodies concerned. We have thus 'the following definition : —
502.    The mutual potential energy of two bodies in any relative position is the amount of work obtainable from- their mutual repulsion, by allowing them to separate to an infinite distance asunder.   When the bodies attract mutually, as for instance when no other force than gravitation is 'operative, their mutual potential energy, according to the convention, for zero now adopted, is negative, or their exhaustion of potential energy is positive.
503.    The Potential at any point, due to-, any- attracting or repelling body, or distribution of matter, is the mutual potential energy between it and a unit of matter placed at that point.    Jut in the case of gravitation, to avoid defining the "potential -as a negative quantity, it is'convenient to change the sign.   Thus the gravitation potential, at any point, due to any mass, is the quantity of work required to remove a unit of matter from that point to an infinite distance.
504.    Hence, if V be the potential at any point P, and .F, that at a proximate point Q, it evidently follows from the above definition that V— V^ is the work required to remove .an independent unit of matter from P to Q ', and it is useful to note that this is altogether independent of the form of the ..path chosen between these two points, as it gives us 'a preliminary idea of the' power we acquire by the introduction of this mode of representation.
Suppose Q to be so near to P that the attractive forces exerted on unit-bf matter at these points, and therefore at any point in the line PQ, may be assumed to be equal and parallel. Then if F represent the resolved part of this, force -along PQ, JF.PQ is the work required to transfer unit of matter from P to Q. Hence
V- V A very small cone, that is, a cone such that any^two.'positions of the generating line contain but a very small angle, is said to be cut at right angles, or orthogonally, by a spherical surface de-he common point of intersection, OK one of theuous lemnucate, or it may be traced as a circuit presenting
